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DETAILED ACTION 



1 . This office action is in response to tlie amendment filed on May 07, 2007. 
Claims 1 and 24 are amended; and none of the claims are cancelled or newly added. 
Therefore, claims 1-45 are currently pending in this application. 

2. Applicant's arguments filed on May 07, 2007 have been fully considered but they 
are not persuasive. 

3. The rejection of claims 1 -1 4, 1 7-20, 24-37 and 40-42 as in the previous office 
action is respectfully maintained but updated to show the changes made by the 
amendment. 

4. The claims and only the claims form the metes and bounds of the invention. 
"Office personnel are to give claims their broadest reasonable interpretation in light of 
the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 
1027-28 (Fed. Cir. 1997). Limitations appearing in the specification but not recited in 
the claim are not read into the claim. In re Prater, 415 F.2d 1393, 1404-05, 162 USPQ 
541, 550-551 (CCPA 1969)" (MPEP p 2100-8, c 2, 1 45-48; p 2100-9, c 1, 1 1-4). The 
Examiner has full latitude to interpret each claim in the broadest reasonable sense. The 
Examiner will reference prior art using terminology familiar to one of ordinary skill in the 
art. Such an approach is broad in concept and can be either explicit or implicit in 
meaning. 
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Specification 

5. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 1-3. 12. 24-26 and 35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Whiteside et al. (USPN: 4.330,826) hereinafter, Whiteside. 

As per claim 1 . Whiteside teaches a method for synchronizing a plurality of 
endpoints (i.e. computers A,B..N in Fig. 1) in a data storage system (i.e. shown in Fig. 
1) at a first synchronization point, the method comprising: perfomiing, by a first 
endpoint, a synchronization start operation wherein a first message (i.e. the signal) is 
sent from said first endpoint (I.e. the first computer) to one or more other endpoints (i.e. 
other computers) in the data storage system, said first message including a first key 
value (i.e. the first sampling number message) of a plurality of predetermined key 
values (i.e. sampling number messages from other computers/endpoints), each of said 
plurality of predetermined key values being mapped to a corresponding predetermined 
synchronization point in accordance with a mapping known to said plurality of endpoints 
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(i.e. the sampling number messages containing the new sampling numbers at the end 
of the sampling period for other computers/endpoints), said first key value 
corresponding to said first synchronization point representing a current processing state 
(i.e. the sampling number message containing the new sampling number at the end of 
the sampling period) of said first endpoint; determining, by said first endpoint, a timeout 
period (i.e. the predetermined time period); determining, by said first endpoint using 
processing state information as reported to said first endpoint by other endpoints, 
whether synchronization with a selected portion of said one or more other endpoints at 
said first synchronization point has been accomplished within said timeout period (i.e. 
checking if the other computers contain same sampling number message as the first 
computer); and if said first endpoint determines that synchronization has not been 
accomplished within said timeout period, sending a second message to said one or 
more other endpoints indicating that said first endpoint is at another synchronization 
point different from said first synchronization point (i.e. if the other computers do not 
contain same sampling number message as the first computer, then the synchronizer is 
restarted again) (e.g. see the abstract and Fig. 1 ). 

As per claim 2, Whiteside teaches the claimed invention as described above and 
furthermore, Whiteside teaches that said endpoints are directors in said data storage 
system, said synchronization start operation defines a start of a synchronization period 
for the first endpoint (i.e. the first sampling number message indicates the start of the 
synchronization), and said second message is sent as part of a synchronization stop 
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operation marking an end of the synchronization period for the first endpoint (i.e. by 
restarting the synchronizer again) (e.g. see the abstract). 

As per claim 3, Whiteside teaches the claimed invention as described above and 
furthermore, Whiteside teaches that said first and second messages are 
synchronization messages sent using a message switch (i.e. the sensors and manual 
controls, 14 in Fig. 1) included in said data storage system (i.e. shown in Fig. 1) (e.g. 
see Fig. 1). 

As per claim 12, Whiteside teaches the claimed invention as described above 
and furthermore, Whiteside teaches that the timeout period (i.e. the predetenmined time 
period) is determined in accordance with an operation being performed for which the 
first synchronization point is specified (i.e. based on operations which must be 
synchronized) (e.g. see the abstract). 

As per claims 24-26 and 35, see arguments with respect to the rejection of 
claims 1-3 and 12, respectively. Claims 24-26 and 35 are also rejected based on the 
same rationale as the rejection of claims 1-3 and 12, respectively. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claims 4-9, 13-14, 27-32 and 36-37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Whiteside In view of Laudon (USPN: 5,680,576). 

As per claim 4, Whiteside teaches the claimed invention as described above, but 
failed to teach about storing the processing state information in a key value storage 
area local to the first endpoint. Laudon, however, teaches a multiprocessor system 
having a plurality of processors, i.e. endpoints as claimed, each having a cache (e.g. 
see the abstract). Laudon further teaches about storing, by said first endpoint (i.e. each 
processor), said processing state information (i.e. the current state) in a l^ey value 
storage area (i.e. in the cache) local to said first endpoint (e.g. see Col. 1 , lines 26-40). 
Accordingly, it would have been obvious to one of ordinary skills in the art at the time of 
the current invention was made to implement the teachings of Laudon in the method 
taught by Whiteside so coherent copies of cached information are maintained in a 
multiprocessing system for ease of use and high perfomiance. 

As per claim 5, the combination of Whiteside and Laudon teaches the claimed 
invention as described above and furthermore, Laudon teaches that the method further 
comprising broadcasting, by each endpoint in the data storage system, a 
synchronization message including a key value corresponding to a current processing 
state of said each endpoint to every other endpoint in the data storage system; and 
recording, by each endpoint in the data storage system, key values for each endpoint 
for all received synchronization messages, each endpoint storing said key values in a 
key value storage area local to each endpoint (i.e. each cache broadcasting its current 
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state to all other caches and all other caches records/stores the received states) (e.g. 
see Col. 1 , lines 26-40). 

As per claim 6, the combination of Whiteside and Laudon teaches the claimed 
invention as described above and furthemriore, Whiteside teaches that the step of 
determining whether synchronization with a selected portion of said one or more other 
endpoints at said first synchronization point has been accomplished within said timeout 
period (i.e. checking if the other computers contain same sampling number message as 
the first computer); and if said first endpoint detemiines that synchronization has not 
been accomplished within said timeout period, sending a second message to said one 
or more other endpoints indicating that said first endpoint is at another synchronization 
point different from said first synchronization point (i.e. If the other computers do not 
contain same sampling number message as the first computer, then the synchronizer is 
restarted again) is performed as part of a synchronization check operation (e.g. see the 
abstract and Fig. 1). 

As per claim 7, the combination of Whiteside and Laudon teaches the claimed 
invention as described above and furthemriore, Whiteside teaches that said second 
message is a synchronization message including a key value (i.e. a message indicating 
that the other computers do not contain same sampling number message as the first 
computer) corresponding to said other synchronization point (e.g. see the abstract). 

As per claim 8, the combination of Whiteside and Laudon teaches the claimed 
invention as described above and furthermore, Whiteside teaches that said key value 
indicates one of: an invalid synchronization processing state, and another valid 
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processing state of said first endpoint (i.e. the message eitlier indicates that the other 
computers do not contain same sampling number message as the first computer or vice 
versa) (e.g. see the abstract). 

As per claim 9, Whiteside teaches the claimed invention as described above but 
failed to teach the further limitation of the first endpoint determining whether 
synchronization has occurred for a subset of the selection portion of endpoints in 
accordance with the processing state information of the first endpoint. Laudon, on the 
other hand, teaches that the cache of the first processor determines whether 
synchronization has occurred between the cunrent cache and all other caches by 
sending and receiving the current state (e.g. see Col. 1 , lines 26-40). Accordingly, it 
would have been obvious to one of ordinary skills in the art at the time of the cunrent 
Invention was made to implement the teachings of Laudon in the method taught by 
Whiteside so coherent copies of cached infonnation are maintained in a multiprocessing 
system for ease of use and high performance. 

As per claims 13 and 14, Whiteside teaches the claimed Invention as described 
above, but failed to teach the further limitation of maintaining a local copy of the state 
■ information in each endpoint of the data storage system and is not synchronized with 
state info of other endpoints in the data storage system. Laudon, however, teaches a 
multiprocessor system having a plurality of processors, i.e. endpoints as claimed, each 
having a cache (e.g. see the abstract). Laudon further teaches about storing, by each 
endpoint (i.e. each processor), the processing state information (i.e. the current state) in 
a key value storage area (i.e. in the cache) local to each endpoint (e.g. see Col. 1, lines 
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26-40). Accordingly, it would have been obvious to one of ordinary skills in the art at the 
time of the current invention was made to implement the teachings of Laudon in the 
method taught by Whiteside so coherent copies of cached information are maintained in 
a multiprocessing system for ease of use and high pertonnance. Laudon further 
teaches that until the synchronization operation is executed, a local copy of the state 
information in each endpoint is not synchronized with state info of other endpoints in the 
data storage system (e.g. see Col. 1 , lines 26-40). 

As per claims 27-32 and 36-37, see arguments with respect to the rejection of 
claims 4-9 and 13-14, respectively. Claims 27-32 and 36-37 are also rejected based on 
. the same rationale as the rejection of claims 4-9 and 13-14, respectively. 

8. Claims 10-1 1 and 33-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Whiteside in view of Oberlln et al. (USPN: 5,434.995) hereinafter, 
Oberlin. 

As per claims 10 and 1 1 , Whiteside teaches the claimed invention as described 
above. However, Whiteside failed to teach that the selected portion of said one or more 
other endpoints is stored by the first endpoint as a synchronization mask. Oberlin, on 
the other hand, teaches about the synchronization mask (i.e. BSMI shown in Fig. 7) 
which contains a number of bits equal to the number of processing elements to enable 
or disable the synchronization circuit (e.g. see Col. 9, lines 45+ and Fig. 7). Accordingly, 
it would have been obvious to one of ordinary skills in the art at the time of the current 
invention was made to implement the teachings of Oberlin in the method taught by 
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Whiteside so it can be detennineci tliat one or more endpoints are synchronized with the 
first endpoint just by examining the synchronization mask. Therefore, it is being 
advantageous. 

As per claims 33-34, see arguments with respect to the rejection of claims 10-11, 
respectively. Claims 33-34 are also rejected based on the same rationale as the 
rejection of claims 10-11, respectively. 

9. Claims 1 7-20 and 40-42 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Whiteside in view of Elkington et al. (USPN: 6,571,324) hereinafter, 
Elkington. 

As per claims 17-20, Whiteside teaches the claimed invention as described 
above. However, Whiteside does not disclose that the first synchronization point 
represents an even con-esponding to one of: enabling and disabling a mirrored write 
operation wherein when enabled, a write to a portion of a global memory is performed to 
two memory boards, and when disabled, a write to a portion of a global memory is 
performed to one memory board. Elkington teaches about the first synchronization 
point (i.e. the warmswap process) in which the mirror write operation is disabled by not 
writing to the failed cache and writing to only the good cache; and each cache is on 
different memory board (e.g. see the abstract and Fig. 1). Accordingly, it would have 
been obvious to one of ordinary skills in the art at the time of the current invention was 
made to implement the warmswap process of Elkington in the method taught by 
Whiteside so the bad memory module can be replaced with the new memory module 
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without affecting tlie data integrity and security. Elkington furtlier teaches that the first 
synchronization point (i.e. the warmswap process) represents an event corresponding 
to one of: enabling and disabling operations to hardware element, i.e. disabling 
operations of the hardware element, the bad cache, by bringing off-line; and enabling 
operations of the hardware element, the new replacement cache, by bringing on-line, as 
claimed in claims 18-20 (e.g. see the abstract). 

As per claims 40-42, see arguments with respect to the rejection of claims 17-20. 
Claims 40-42 are also rejected based on the same rationale as the rejection of claims 
17-20. 

Allowable Subject Matter 

1 0. Claims 15-16, 21-23, 38-39 and 44-46 are allowed. 

Remarks 

11. As to the remark, Applicant asserted: 

(a) There Is no disclosure or suggestion in Whitehead of a mapping of 

predetermined key values to corresponding predetennined synchronization 
points in which the mapping is known to the endpoints. 

Examiner respectfully traverses Applicant's remark for the following reasons: 
With respect to (a). Examiner would like to point out to Applicant that Whiteside 
does disclose, as claimed in claim 1 , the limitation of a mapping of predetermined key 
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values (i.e. sampling number messages from other computers/endpoints) to 
corresponding predetermined synchronization points in which the mapping is known to 
the endpoints (i.e. the sampling number messages containing the new sampling 
numbers at the end of the sampling period for other computers/endpoints) (e.g. see the 
Abstract). 



Conclusion 

1 2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any Inquiry concerning this communication or eariier communications from the 
examiner should be directed to HetuI Patel whose telephone number is 571-272-4184. 
The examiner can normally be reached on 8:00 - 5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Infonmation for unpublished applications is available through Private PAIR only. 
For more Infonnation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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